Calcium compartmentation in isolated renal tubules in suspension.
Substantial increases of total cell Ca2+ have been observed in suspensions of isolated rabbit proximal tubules subjected to hypoxic injury or treated with exogenous ATP followed by apparent recovery with reoxygenation of the hypoxic tubules or continued incubation of ATP-treated tubules. Ca2+ compartmentation studies using digitonin and metabolic inhibitors were done to clarify the basis for these changes. Digitonin, 40-90 micrograms/mg tubule protein, rapidly permeabilized the tubule cells and did not impair mitochondrial Ca2+ sequestration. Most of the increases of tubule cell Ca2+ produced by hypoxia and ATP were accounted for by pools which could be rapidly removed by exposure of tubules to EGTA and the uncoupler carbonyl cyanide m-chlorophenyl hydrazone without concomitant use of digitonin, suggesting that the changes of Ca2+ predominantly reflect sequestration by mitochondria in severely damaged cells or mitochondria already released to the medium from them. The time course of uptake followed by spontaneous release of mitochondrial Ca2+ from tubule cells deliberately permeabilized with digitonin, then incubated for prolonged periods, indicated that the decreases of tubule cell Ca2+ during reoxygenation of hypoxic suspensions and prolonged incubation of ATP-treated tubules were likely to be attributable to loss of Ca2+ from free mitochondria and those in damaged cells rather than to extrusion by intact cells.